AN APPARATUS FOR TRANSFERRI NG TORQUE MAGNETI CALLY
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
relates to rotational nagnetic torque transfer devices
utilizing two coaxial cylinders overl appi ng one

anot her wherein one cylinder contains a row(s) of
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THE INVENTION It is desirable to devise a pernanent
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eledrocomtbictus miateriak. An exami nation of the prior art
shows that these eddy current devices are limted to
three general types. 1. Fixed gap clutches that use
per manent MagBACKGRISERIFOK FAE VNGNS Lo
speci fic set gaps and output torque and are specific
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oS Sochlifing Sl S8 ol PR RS PR Do i g sorme time in
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romanent magnet di sk clutches are [imted in their
ar tF‘ilV”thBeetgeéﬁ’@HYPe?-arge anounts of torque and are

consti; j ' st abi | it t.
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pr actspeaificapgil gamst iand odtptthesque eaid ase tspetifiy HPESM, torque
| ow hor sepower application. The apparatus descri bed

util ia?é’g"&%lém devel opments in magnetic nateri al

t 2ChnRd30¥%urrdn SRBIINGAT QR W Byt h{i_}ﬁ%ﬁéﬂfee rgie§+rgr]tﬁg flux
for nmechanically stable operation. sow T al Tow

t he ajspsitaing fixedbgapumechanrsna Thesé dewvicgeaef availalde in a wide

range of horse power but are expensive, complicated and require a DC

current and control to induce the torque. There are applications where the
DC current is not desirable or where the apparatus for controlling the torque
producing currents are unreliable.

3. Current variable gap permanent magnet disk clutches are limited in their
ability to transmit large amounts of torque and are constructed in a manner
which causes instability at higher speeds. These limitations relegate the
practical application of these devices to low speed, low horsepower
application.

The apparatus described utilizes recent developments in magnetic material
technology, in conjunction with architecture designed for mechanically stable

operation. This will allow the apparatus to be used in a full range of power
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_I_ transm ssion applications including high

hor sepower applications. The configuration of the

device al so nakes it stable and able to operate at

hi gher input speeds, which are natively present in

some notors and engi nes. The described apparatus is a
B R L
offtheieviice dsqmakes it stablesinil abledo operateant hipher @ptiogeadsntvhich are
ma?.escri bed utilize a nmechanjcal neans for changing the

IVERY PSR iysomsippiars DgPEHt i ng conponents to vary

the 11 @eeribld aspat t
speed of t rl;le appar aﬁfgs g&élc%gggu%ﬂ%%\g(asdt?@ ﬁ}ﬁ%é%lfl\)l\q/%a Ie%\land

confectpiisegranged mvampptomalumahier és gpeerataribn tnagagiveflsx ima power

transmt .vari le qr fixed ,torgye hetween two.
s B P Bl Enpni S sbitt e echhBical meaps, for
changing atle Mk AehityoBEwREn tthe fIMRingObahpotnRl &TRAHS the torque
(also referred to as "rotors" or “rotary nenbers"),
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t he anount of "~magnetic flux passing between the
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nmoved axially in order to progressively axially
magpeth FRiprsy saidc Biaanatisplly drermenble megtesials comprising swgstances that
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not contal nt ng perman
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containing electro-conductive elements and magnetically permeable elements, but not
containing permanent magnets. This progressive axial overlapping of the two
cylinders allows variation in the amount of magnetic flux intersecting the two
concentric cylinders. This causes the amount of induced electrical current in the
cylinder containing the electro-conductive elements to vary, which then causes the

induced counter magnetic forces to vary. The magnetic forces and, thus, torque

transmitted will vary based on the amount of axial overlap.




transmtted will vary based on the anount of axi al
overlap. -2 The proposed i nvention overcones previous
limtations by taking advantage of new technol ogi es
in magnet materials and provides a stable neans of
mechanically varying |arge anmounts of transmtted

tor | ts . ne I ] n

cont 1y BroblRepn HRgRRn e P TR s ik avantage
ofdeaiedy®lagiessininhagnet maaints anfl prévidesspeailé ineats @fmedhdnically

I ncl ude exenpl ar enbodi ents ta_the invention, which
vakgye HAESHBORALE o TP sl 9TV ithoRt (e pepth T farge external
cudedesstierd that in some instances various aspects of

the invention may be shown exaggerated or enlarged to

facilitate an understanding of the invention.

Description o [ f. . rhe j ntion
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| SOMEtd dwin@edstitube a e bf Biis Qpedifiditish et Sdclude exemplary

enbodi rent of the invention. Fl 2 is a sectioned
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i [ - F 3 I [ t hrough the
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of the .described preferred enbodi ment of the )

i nvenTSeEption-pEselseted embodimensy afj the 187endin apeladed herein are
liste@rasgfiowd.ectri cal |y conductive cylinder as described

in the alternate enbodi nent of the invention: FIG 6

i s dflGi ddsenrisamesfic arevabf drenaxtterienifadprefentd @tnboldianent of the
in\i,n ention. FIG 7 is a cut away through the isonetric

of "Phe alternate enbodi ment of the invention.

DETAIGED [ESWERLHETHMNséhetHdEyibWVENIH DleReial Lfifhdiment of the
~descriptions of preferred enbodi nents are provided
mYEEHeNn. It is to be understood, however, that the
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for the clajnms and as a representative basis for
depcarbed prrfergerberalqdiment qfthe injentin: t o enpl oy the present
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as described in the alternate embodiment of the invention.

FIG. 6 is an isometric of an alternate embodiment of the invention.
FIG. 7 is a cut away through the isometric of the alternate embodiment of the

invention.

DETAILED DESCRIPTION OF THE INVENTION
Detailed descriptions of preferred embodiments are provided herein. It is to be
understood, however, that the present invention may be embodied in various forms.
Therefore, specific details disclosed herein are not to be interpreted as limiting, but
rather as a basis for the claims and as a representative basis for teaching one skilled in
the art to employ the present invention in virtually any appropriately detailed system,

structure or manner.




structure or manner. -3 Referring to FIGS. 1 through
4, a first enbodi nent of the invention is shown and
described as it applies to a variable speed drive
application. The first part of the variable speed
torque transfer apparatus described in this preferred
errboigé g to Cf@&%’ $lfro gl? a4 p %#mﬁ%)f?%&tt Yf %nig%ntion is shown
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within the support cyl i nder and Is constra
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o BRSSP R B
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reI ationship with the support cylinder (3). In the

Breetupaert éﬁb@@ﬁrrﬁéht The mageesrrstrymgniotora(4d it elyp raossithinsd to
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and lcsmmﬁmd: rbkatlem@qgmthmhb gupport Rylihden i)t Itﬂtlhe @EefBﬂréII &mbddithent
t he, support is noted that those

I
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. Inthis preferre I ment nter
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rotor (4). The poles of the ma nets are
ca@ggggpﬁor d@) cgntains one or more annula arrays each array consisting of a
plurality of magnets (5) which are arrayed radially around the internal periphery of
the magnet-carrying rotor (4). The poles of the magnets (5) are geometrically
positioned to be radial and are magnetically arranged so that the polarity varies at
each successive magnet, i.e. north then south, or alternately, in groups, so that the
polarity alternates only after a plurality of magnets of a particular polarity (north or

south) are grouped together. The magnetic poles face radially inward around the
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positioned to be radial and are magnetically arranged

so that the polarity varies at each successive

magnet, i.e. north then south, or alternately, in

groups, so that the polarity alternates only after a

plurality of magnets of a particular polarity (north
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éﬁ{ and the output shaft (1) are supported by two
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In operation, the poles of the magnets (5) mounted to the magnet-carrying
rotor (4) pass over the electro-conductive material, as the magnet-carrying rotor (4)
rotates. This action will induce electrical currents in the electro-conductive rings (6)
and the induced magnetic forces produced by the currents in these rings (6) will cause
magnetic interaction between the rotors, and thereby cause torque to be transmitted

between the magnet ring (5) and the rings (6), their support wheels (7), and attached
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of the output shaft (1). In operation, the poles of
the magnets (5) nounted to the magnet-carrying rotor
(4) pass over the electro-conductive nmaterial, as the
magnet-carrying rotor (4) rotates. This action wll

i nduce electrical currents in the el ectro-conductive
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flux intersecting the electro- conductive rings (6)
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o B A TS GRS b o g v
(139Qﬁtr‘yin<gr’ch@f)uteh €ace of a thrust transmitting bearing (8). The inner race of the
thrust bearing (8) is attached directly to the magnet-carrying rotor (4). The inner race
of the thrust bearing (8) is supported at protruding attachment locations (29) which
extend radially outward through slots (21) in support cylinder (3). The mechanism
described will position the magnet-carrying rotor (4) by virtue of motion of the
exterior linkage. An individual skilled in the art will realize that a number of alternate
means internal and external are also available for the positioning of the magnet-

carrying rotor (4). A means is provided for moving and positioning the magnet-
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magnetic-carrying rotor (4) relative to the

el ectro-conductive rings (6), is provided by notion
transmtted froman exterior |inkage (9) which
positions a trunnion and ring (13) carrying the outer
race of a thrust transmtting bearing (8). The inner
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theyremnvge o etcessivhbeat aPipdse cadaing came amdudefveatijatish ar Bhown in the

| d d Ly. dependi i ded
cnffiifonnBr B ST i S HirsOSPRAve Al Fhevi o photen). sealed
dirderefigeghnt BodHingPnotahaRel), br FHL&N é@taéolﬁfge(nétrb%wﬁﬁg

through the apparatus end caps (26), the wheels (7),
and Athaltespaiivegyebodiyntds depieted SugpoBt 5.c§ hidhdeTh¢ Biyst part of

T th f. | ] i ,
T T AT
cotdidts ofie pemeratdslyamedbécssthprifhg bhanghtedaft ©&r (118) and a

currents generated in the rotors of the apparatus. As
magnehCartyien Eotoia {1 298, preshaniadlyf ennneqted togethev.apndonstrained to

. . o . ti N
rolG R XD ke D058 RANhCE M AEMS fuof St S48l Feed
torque tensfev eppaatus t deaosedr in( tigt Atematiye eathaldgtlent dtonets of a
ref.rigerant coglin not shown), or forced |jquid .
SeqogddTy niPRIN ofe SM%FH RSNG| £ /PRt alnes ki), magnetically
peiRRbRL ReoLd cHlitdRr (922)0 vfich ZuplpBﬂ@ dnld r‘tﬁa%k?gﬁtel&ftro- Buctive
_variabl e speed torque transfer apparatus described In
ring (] k) adlt mepkanicadly snhotedeiogethen asd sirstrained tordtataay the same

ar r .conpri sing. an input shaft roto 118)
oS, SRR OB SREE R Pt
dire@ineche thpud gieifh el g). arkd &eHyssfr ﬁhgli_ﬁ% (199) FR4t8 kA itAthe tiMnet-
sanme angul ar velocity together. The second part of the
caryipg Eppe(12Bkang are constrained by the rotor to move concentrically about the
center of rotation of the shaft (118) and to move synchronously with the shaft (118).
As in the previous embodiment, the poles of the magnets (119) are geometrically
positioned to be radial and are magnetically arranged so that the polarity varies at
each successive magnet, i.e. north then south, or alternately, in groups, so that the

polarity alternates only after a plurality of magnets of a particular polarity (north or

south) are grouped together. The poles point radially inward toward the axis of
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torque transfer apparatus described in this

al ternative enbodi nent consists of a secondary rotary
menber conprising an output shaft rotor (117),
magnetically permeable ferrous cylinder (122), which
supports and backs an el ectro- conductlve ring (116)

rofition nﬁﬁ%ﬂhﬁ %b%]ﬁ/ (f’l@ﬁese Sén%qfa ngg’? ct%g)gia gnwt? ML 1nput shaft

to rotate a angu ar ve OCI
(1esr)olm>dbemigs (k2 Sypgnetor egtiniddr (022)dk afouﬁﬂeaQin the oﬂ?ﬁﬁﬁmﬂd(l 17)
naﬁlrectl % the input shaft (118). The arra
§ Gepstrajnedde rotgteayyackiopopshn withdhn evtpuishaft ﬁh@ byomgpns of a

m4ld %Qﬁn@ﬁgclﬁﬁ@d i‘r‘nﬁf‘ﬁfe oRte Shdty gtl Zf ‘% | ﬂfl 1D Xﬁ%netotl% ethe rotor

concentrical [y about the at1on
cybihddrt (122)1&ynstraids the mmdersyn@tate mumb«yn wnthhhé betpahafaift (117)
pol es of

di t
aﬂ?h%?%gth&%a?{“f& r%&%i@ﬁ% épgeg%naﬁ%l slogRdke pHiDpkshaft
(11AATRE agialok1ap BBGRRA tifcihd/oBhiaResd l%nhnﬁé el‘é&f‘o conduﬁtlve

olarity varies at each successSive negnet, 1.
cylinder o0 Al the rafen eamnbe absied by thisowpans. Fbe ummr ctyhader (122)

ri rnat ¢ s only .after a ma
Sug& a pagér(t ?%:Cu af’ p Fca?f %’dtlﬁtb % r?yhf% @l]’éﬁ'ly I‘brtg %Bﬁ?fgﬁ‘em
des@ipetetic elotidaloadu@ivientylindei i 16) isnﬂ@rﬂ@h LAYALE R of a
axis of -7 rotatign. An output shaft (117) is

cirggmerentiah iderntyps ok pisangsmentMith cnduetivh darsipined shednductive

d 2
o 8, 550 PGB0 4 S O g
cutrentr o tgeneytedryothe qmlssyngvptdﬁmhhg of la: lﬁu%nhe&b eﬁe{ld 6?%%%m;b%het—
chined into the output sha
caffydgroids (DI e FERaEouftitie "oR 4 1o e oo hels ihecespmeric
fotd 68)a GRS sahid %ylﬁﬁlﬁlcﬁb’hh% gﬁﬂ?err %H{%hﬂ‘ltléltl fhe WHRAD c%yllﬁdlﬁcal

t he out put shaft [ ows t nmagnet - carr
nnggpn the( qm@l)nftmnmivled@xmaiahgemd;mng vorimtiong pﬂt:ltlsdnaéatn be used

T e a overl.a ween. t he of .ma
depeptle ot 1R, 5t Bd SYoRsteES ol Bha ki ThA ot gt imited
bytthe dh@Ic@fofCﬂh[b beonyaFié e8rmbYAL Ririth ﬂ%aﬂﬁst ehMBdInMe! the magnet-

cy Ilndercélzz supports and backs an
cagyiggt1otnr @Al maée awl @ﬁn@gne{tmby .permeabhe: netdyiadlitordower the

B0 g BEHIL 5P SOREHELL U by 4l Lo

comdlmﬁveﬁylmdeﬂngl@)&@tfabMohﬁdGﬁﬂdﬂﬁ@h&ﬁaﬂﬁbénﬂé@bféqgatéﬁal wh1ch
end rings. . This ty of geonetry is use

COI’PH aéilP Ysﬁa@ﬁ@c @F’rde@fq“éin%?ndﬂ% ﬁénbﬁlernoeaélmg eagneb Ang (1 19)
by BEDRCASRRCTIETI00 RLA Y e BB ci i
pred¢rabler to- conttudtt the enagneticallyl pdrnreablealosor dydindert (122) from thin
PASTIERHENE PSde l r Bos
the! i@teibl O Thige@iHoddthert 20 %m@%&ﬁﬂ&&ﬁfﬂﬁz %}eé?(:#lﬁl g&ﬁfeable

of either, can be used dependi ng on t
magrigh extendssup throngh thepdricomgs om theThlectrmvmdumve ting 1§bt6). This

redklcé'g' tﬁag fadial gap between the magnet ring (119) and the electro-conductive ring

(116), and thereby increases the magnetic flux while allowing the induced current in
the electro-conductive cylinder (116) to surround the magnetically permeable
material. This geometry is ideal for producing strong induced electromagnetic fields

in the rotors, thereby maximizing the transmitted torque.




by the choice of this geonetric form As with the
first enbodi nent, the magnet- carrying rotor (120) is
made up of nmagnetically perneable material to | ower
the reluctance of the magnetic circuit. The
cylindrlcal rotor (122) supporting the electro-

cond C nder , I,s fahricated wt )

o elf < SE Pfoghet £ ot tingl afe kS Cabisthes o (1) are
shoR@ngt tds fse@dnd 6mbedidene XORN dkiNgd fih Ok the woRl®kréddgnize that,

nagnet ring (119) through the el ectro-conductive ring

additiompl rowes wf fpAgeRets fGl F Ot wethmemmﬂmgi elegteo-cqndatidyen pylnder
t r poit e of

8 TOF G o NEIENCL ot %) BEBIRAHR 3L Baf |29

ﬂzfnge rofulse owtper toad>r Suppo1e @yﬁ@dem nOies yokabd 1R we dikyal Pakitiehing of the

%&e teH In this enbodi nent, the rotor
fOE%ﬂ (! At rt %re*ms ngiagy et Martyolnshesriap Wi & mpgnetic ring

(lgg)é(g{’cgg n*féignfg ?#’&g %Q?F ?’g)@gﬁx?hﬂt 36}3%8%% flux ﬁransmltted and

thnsaithra@ie toapfenet s elepertentaihe tmounigoflaki )ovemnj) dsﬂ’the two rotors.

el ectro-conducti ve. rln nd th Cre se
ATHESR SRBTREY o Bt BF pabe iy He SRt iment,
axid) thRE tehGhte Q{n@%@%"@ eV Ble&tyd- b&ﬂﬁ&tﬂ(é‘-ﬁﬁé rb@r %Pf(f) %ﬁ%ﬂly, is

the magnetically permeable material. This geonetry is

prpvided nfesharpeadlyudirenghstheond (12Audéd ne¢aestto axsdlvenpye this rod

e] ds h o) her n
RVEHE ot el Tp s Wil SRt WL A RgEF i g would
recopilizz then@tioue bpgénsofos m&@amcyt mme Ithg eIeJ;ﬁrﬁkoﬁd&uvé RRMIN(116)
in thls second enbodi nent. One s in the art

rots geletiyede é‘@fhmﬁ@ifttﬁawmga@ﬂar (i20hap dﬁ@ﬂb%fﬂ e dei embodiment.
11
S0 O ) SELEA RSy MR of
elqoaits Idﬁsembadn ia greocmﬁ)oﬁikﬁﬁbts i abovbearef laBogeowdred hid another
The_ yoke al | pws axi a

ut roto I nder .
eﬂﬁ?&é RF ARQYs Wn§ Hﬁ %‘f igp ? PPuttShéﬁ &Yy enhAgPHigshafigotors
caﬁrﬂéuﬂfncﬂénaﬂ&' Schygh! aRd Whd Bplhg ﬂTﬁg'?ﬁé '11’1:\/65{15}9 w1ﬁ IsH work
he nmagnét - support rotor ?1203. he anount
pnm&gh©t|c flux transmtted and thus torque

transferred s,.de he. anp nt of axia

ot aBotE SRt BRE Mowih of dnagnets e opipied in the
inik® Sdylih@fidal GotoR Sy KR @BEtrd-8d i hﬁg% thé réx'ée'i‘io% cyhnder In

enbodi nent, axial thrust to actuate and nove

thesp e35e% - Hon @DRATRVE vond sl oﬁln(itl%)asad%&hb?d AQ m the first
nﬁoﬂ%&?dﬁhﬁﬁt@ﬂ ail Ir%t tllg{l%'ziq?djh%enur aﬁx)él at L Tings

are not

(1 H))tvent}n afbteespmlnﬁdg mtro chtiductine riaks (1160 ot i§ b mﬁféntml.lirdlted
cogni ze the various options for axially noving the
byei RS ceoge o \isiallyngoye pg)actyaiy Hrese dwatTings felativgeto one
anB@gnet -carrying rotor (120), as described in the first
enmbodi nent. One skilled in the art will also recognize
t hatWhild éhe anventigenkast beaf detreibed in connection with a preferred

embodiment, it is not intended to limit the scope of the invention to the particular
form set forth, but on the contrary, it is intended to cover such alternatives,
modifications, and equivalents as may be included within the spirit and scope of the

invention as defined by the appended claims.




el ements described in the enbodi nents above are al so
covered in another enbodi nent (not shown), the
function of the input shaft rotor and output shaft
rotors can be functionally exchanged, and the
operation of the invention will still work properly.
Vd#%.angﬁh%{.enbodinent (not shown), the rings of
dﬁg ¥ nounted in the inner cylindrical rotor
with the el ectro-conductive ring on the exterior
cylinder. In these cases, the apparatus would stil
L.f unchn eppagaiusifes sanyerding Aerqua magaetidaly comprisingli nent

(7 4B Bkt BBk S o SR e R ot
mehkegt r o- conductive rings (116), nor is the invention

limted., by the neans chosen to axially nove or
act (8¢ Brimgysetaymepbsy axialdy aysrlapping saidsecoadayietary member;

Wi | . . . A, Lo,
o B Y RIS BTSSR S 0
| i mthe pmaryoopey ofentbeehavivg périmaneritandgnets padunteeilonait;
formset forth, but on the contrary, it is intended to
cover® s?f&ﬂn‘!fﬂ( efRY i Jsgaber (BaIRg celeftaneondyptive elements and
mBAH AN GREBedie FRYrRAR Al h A o L g&dh i
%?ope Iglﬁ{é the invent Fso%éﬁgéluglz?}ﬂﬁgtgpébgn%ﬁggg%%é h]}jde aving
peghaientmagi®tyfhat is clainmed is: 1. An apparatus for

transferring torgue magnetically c rising.. a.prinary.
tor - tebitey T BHE PR s i SREBR, Ry SbuTRiding

mdéniie'Wwher8BID &feand i RiryiMBr 4id phidayy PoARShe@Béd! &Mal position
over | appi ng said secondary rotary nenber; the

rela@votedardsepdaryrofating anempsr igprovidedianded by sai d

pri ngadyy.. A : e ' . I ol ar er .havin

P A PR foradla e gF blilePb it OF 10 2 AN Ay g fraue
prodewingr ddvinel gl @i sédond @9naduting iter@b&BAMS c@filcted to a torque

. netically Eer nmeabl e _materials neither of which are
utlgggl xte’

B SHGRBFEEDY SpHAtioR O WaPHAYTY FanrameRer cetpReasatiopelgaid
secOBfl faYm% HeMber %&%ﬂ@%r&éﬁ%f{ e AUERR i eﬁ?a;r}lgtri]n from

primary rotating ereli n a“neans for va
said gietmpndntramagnets traoyntert my epidspramal ropiag trh@nberr aktatg theough

tg said secondary rotati.ng nenber i s provided; and )
thes,%f%rmgs?‘?f}@mver Betkrinhgs ﬁ@ﬁ%&?ﬁé’%@% R dnerEPn Agnerating
torghd ¥ED rdWtich nVaftt§condary rotary member in relation to the percentage of

the total area that said secondary rotary member is axially overlapped by said primary

rotary member.

2. An apparatus for transferring torque magnetically comprising:

a primary torque driving rotary member and a secondary driven rotary
member;

the primary rotary member axially overlapping said secondary rotary member;

the secondary rotary member being surrounded by said primary member;

the primary rotary member having electro-conductive elements and
magnetically permeable materials neither of which are ferromagnetic, and not having
permanent magnets;

the secondary rotary member having permanent magnets mounted on it;
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produci ng devi ce and said secondary rotating nenber
bei ng connected to a torque wutilizing device whereby
rotation of the primary rotary nenber causes rotation
of said secondary rotating nenber by some or all of
the magnetic flux lines emanating from said pernmanent

mag d on said pri rotati nenper. .

cut 1 s TR oy Sttt P sbalPpul Syavar pemaph otting
medbet wheemdamycahotfer YaryRip&sid tphigi P YotdBNelemiberd axial position

%grquiﬁﬁpd rotation_in said secondary rotary nmenber in
refafiygiq Wi ssgoRdey printingnaghergran berveriedead ar ea t hat

sai E iall erl.

oo E PARARY Yo 2 ptentBf Ating Sofitbl ¢ ANCHEARPEY PYorgue
produrnsf devicengnd saidsecorignetdtatilg membapbeing REHnedtadr fon@ Eytque

orque driving rotar nber and a secondary driven .

“t'{l‘&tf%r@“%%&é‘?%y IPWSO% PFEF&rR}‘“F%V APHrYiFRFrBRST caltjes rptption of said

ERIBHARRAING SéhBerHCRRIAALLY; &gﬁg Lo i
Se_secondar y r%ot ary rrren‘oer tfe?l{ugﬁ @E)rﬁ}d(%n e mb%}ﬁ%a?naanatmg from
saisk permagentandgaets mhentpd iomesaid potary rateivigemetben agting through
bR SRR E b TSR ARG S EL terey eneating
tofq@E AIRGALA & saAd dedd@laryaviang meBeF BN RMiXBONRE Percbhifee of

secondary rotary nenber havi ng permanent nmagnets

theriotia) tages that seid secondarg eotary Secabrrds gxialtit eweylanperblesr said primary
| Albpeoverl apped by said primary rotating member
ereln a neans for varying said primary rotary
menber's axial position relative to said secondary
rotating nenber can be varied; and said primary
rotating nenber being connected to and driven by a
torque producing device and said secondary rotating
nmenber being connected to a torque utilizing device
whereby rotation of the primary rotary nenber causes
rotation of said secondary rotating nenber by sone or
all of the magnetic flux |ines emanating from said
per manent magnets nounted on said primry rotating
menber cutting through the el ectro-conductive
mat eri al on said secondary rotary nenber thereby
generating torque and rotation in said secondary
rotary nenber in relation to the percentage of the
total area that said secondary rotary nmenber is
axially overl apped by said primary rotary nenber. -11
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